Correlations between Income inequality and antimicrobial resistance. by Kirby, A & Herbert, A
This is a repository copy of Correlations between Income inequality and antimicrobial 
resistance..
White Rose Research Online URL for this paper:
http://eprints.whiterose.ac.uk/84198/
Version: Published Version
Article:
Kirby, A and Herbert, A (2013) Correlations between Income inequality and antimicrobial 
resistance. PLoS One, 8 (8). e73115. ISSN 1932-6203 
https://doi.org/10.1371/journal.pone.0073115
eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/
Reuse 
Unless indicated otherwise, fulltext items are protected by copyright with all rights reserved. The copyright 
exception in section 29 of the Copyright, Designs and Patents Act 1988 allows the making of a single copy 
solely for the purpose of non-commercial research or private study within the limits of fair dealing. The 
publisher or other rights-holder may allow further reproduction and re-use of this version - refer to the White 
Rose Research Online record for this item. Where records identify the publisher as the copyright holder, 
users can verify any specific terms of use on the publisher’s website. 
Takedown 
If you consider content in White Rose Research Online to be in breach of UK law, please notify us by 
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request. 
&RUUHODWLRQVEHWZHHQ,QFRPH,QHTXDOLW\DQG
$QWLPLFURELDO5HVLVWDQFH
$QGUHZ.LUE\$QQLH+HUEHUW
'HSDUWPHQWRI0LFURELRORJ\/HHGV7HDFKLQJ+RVSLWDOV1DWLRQDO+HDOWK6HUYLFH7UXVW/HHGV:HVW<RUNVKLUH8QLWHG.LQJGRP'HSDUWPHQWRI5HVHDUFKDQG
'HYHORSPHQW3HQQLQH$FXWH1DWLRQDO+HDOWK6HUYLFH7UXVW0DQFKHVWHU*UHDWHU0DQFKHVWHU8QLWHG.LQJGRP
$EVWUDFW
2EMHFWLYHV7KHDLPRIWKLVVWXG\LVWRLQYHVWLJDWHLIFRUUHODWLRQVH[LVWEHWZHHQLQFRPHLQHTXDOLW\DQGDQWLPLFURELDO
UHVLVWDQFH 7KLV VWXG\¶V K\SRWKHVLV LV WKDW LQFRPH LQHTXDOLW\ DW WKH QDWLRQDO OHYHO LV SRVLWLYHO\ FRUUHODWHG ZLWK
DQWLPLFURELDOUHVLVWDQFHZLWKLQGHYHORSHGFRXQWULHV
'DWDFROOHFWLRQDQGDQDO\VLV,QFRPHLQHTXDOLW\GDWDZHUHREWDLQHGIURPWKH6WDQGDUGL]HG:RUOG,QFRPH,QHTXDOLW\
'DWDEDVH $QWLPLFURELDO UHVLVWDQFH GDWD ZHUH REWDLQHG IURP WKH (XURSHDQ DQWLPLFURELDO 5HVLVWDQFH 6XUYHLOODQFH
1HWZRUNDQGRXWSDWLHQWDQWLPLFURELDOFRQVXPSWLRQGDWDPHDVXUHGE\'HILQHGGDLO\'RVHVSHULQKDELWDQWVSHU
GD\ IURP WKH (XURSHDQ 6XUYHLOODQFH RI DQWLPLFURELDO &RQVXPSWLRQ JURXS 6SHDUPDQ¶V FRUUHODWLRQ FRHIILFLHQW U
GHILQHGVWUHQJWKVRIFRUUHODWLRQVRI!DVVWURQJ!DVPRGHUDWHDQG!DVZHDN&RQILGHQFHLQWHUYDOVDQG
S YDOXHVZHUHGHILQHG IRU DOO U YDOXHV&RUUHODWLRQVZHUH FDOFXODWHG IRU WKH WLPHSHULRG IRU (XURSHDQ
FRXQWULHV
5HVXOWV ,QFRPH LQHTXDOLW\ DQG DQWLPLFURELDO UHVLVWDQFH FRUUHODWLRQV ZKLFK ZHUH PRGHUDWH RU VWURQJ ZLWK 
FRQILGHQFH LQWHUYDOV !  LQFOXGHG WKH IROORZLQJ (QWHURFRFFXV IDHFDOLV UHVLVWDQFH WR DPLQRSHQLFLOOLQV YDQFRP\FLQ
DQGKLJK OHYHOJHQWDPLFLQZDVPRGHUDWHO\DVVRFLDWHGZLWK LQFRPH LQHTXDOLW\ U  IRUDOO WKUHHDQWLPLFURELDOV
(VFKHULFKLD FROL UHVLVWDQFH WR DPLQRJO\FRVLGHV DPLQRSHQLFLOOLQV WKLUG JHQHUDWLRQ FHSKDORVSRULQV DQG
IOXRURTXLQRORQHV ZDV PRGHUDWHO\VWURQJO\ DVVRFLDWHG ZLWK LQFRPH LQHTXDOLW\ U   IRU DOO IRXU DQWLPLFURELDOV
.OHEVLHOOD SQHXPRQLDH UHVLVWDQFH WR WKLUG JHQHUDWLRQ FHSKDORVSRULQV DPLQRJO\FRVLGHV DQG IOXRURTXLQRORQHV ZDV
PRGHUDWHO\DVVRFLDWHGZLWKLQFRPHLQHTXDOLW\U IRUDOOWKUHHDQWLPLFURELDOV6WDSK\ORFRFFXVDXUHXVPHWKLFLOOLQ
UHVLVWDQFHDQGLQFRPHLQHTXDOLW\ZHUHVWURQJO\DVVRFLDWHGU 
&RQFOXVLRQ$V LQFRPH LQHTXDOLW\ LQFUHDVHV LQ(XURSHDQFRXQWULHVVRGR WKH UDWHVRIDQWLPLFURELDO UHVLVWDQFH IRU
EDFWHULD LQFOXGLQJ( IDHFDOLV( FROL.SQHXPRQLDHDQG6DXUHXV)XUWKHU VWXGLHVDUHQHHGHG WRFRQILUP WKHVH
ILQGLQJVRXWVLGH(XURSHDQG LQYHVWLJDWH WKHSURFHVVHV WKDW FRXOGFDXVDOO\ OLQN LQFRPH LQHTXDOLW\DQGDQWLPLFURELDO
UHVLVWDQFH
&LWDWLRQ.LUE\$+HUEHUW$&RUUHODWLRQVEHWZHHQ,QFRPH,QHTXDOLW\DQG$QWLPLFURELDO5HVLVWDQFH3/R621(HGRL
MRXUQDOSRQH
(GLWRU':LOOLDP&DPHURQ8QLYHUVLW\RI2WWDZD&DQDGD
5HFHLYHG)HEUXDU\$FFHSWHG-XO\3XEOLVKHG$XJXVW
&RS\ULJKW.LUE\HWDO7KLVLVDQRSHQDFFHVVDUWLFOHGLVWULEXWHGXQGHUWKHWHUPVRIWKH&UHDWLYH&RPPRQV$WWULEXWLRQ/LFHQVHZKLFKSHUPLWV
XQUHVWULFWHGXVHGLVWULEXWLRQDQGUHSURGXFWLRQLQDQ\PHGLXPSURYLGHGWKHRULJLQDODXWKRUDQGVRXUFHDUHFUHGLWHG
)XQGLQJ7KHDXWKRUVKDYHQRVXSSRUWRUIXQGLQJWRUHSRUW
&RPSHWLQJLQWHUHVWV7KHDXWKRUVKDYHGHFODUHGWKDWQRFRPSHWLQJLQWHUHVWVH[LVW
(PDLONLUE\DQGUHZ#GRFWRUVRUJXN
,QWURGXFWLRQ
$QWLPLFURELDO WKHUDS\ KDV FRQWULEXWHG JUHDWO\ WR
LPSURYHPHQWV LQ KXPDQ KHDOWK FDUH WKURXJK WKH WUHDWPHQW RI
LQIHFWLRXV GLVHDVHV 8QIRUWXQDWHO\ DQ LQFUHDVH LQ
DQWLPLFURELDOO\ UHVLVWDQW PLFURRUJDQLVPV WKUHDWHQV WR OLPLW WKH
HIIHFWLYHQHVV RI DQWLPLFURELDO WKHUDS\ DQG WKHUHIRUH WKH
EHQHILWV GHULYHG IURP WKHVH GUXJV >@ )RU H[DPSOH WKH
(XURSHDQ &HQWUH IRU 'LVHDVH &RQWURO UHFHQWO\ HVWLPDWHG WKDW
 GHDWKV SHU \HDU ZLWKLQ (XURSH DUH GLUHFWO\ UHODWHG WR
DQWLELRWLFUHVLVWDQFH>@
5DWHV RI DQWLPLFURELDO UHVLVWDQFH YDU\ VLJQLILFDQWO\ EHWZHHQ
FRXQWULHV 7KHVH YDULDWLRQV KDYH EHHQ ZHOO GRFXPHQWHG DQG
KDYHEHHQSULQFLSDOO\UHODWHGWRDQWLPLFURELDOFRQVXPSWLRQLH
WKHPRUHDQWLELRWLFVDFRXQWU\FRQVXPHVWKHPRUHUHVLVWDQFHLV
OLNHO\ WR UHVXOW >@ +RZHYHU WKHUH LV OLPLWHG UHVHDUFK WR IXOO\
H[SODLQZK\UHVLVWDQFHUDWHVYDU\EHWZHHQFRXQWULHV2QHDUHD
WKDW KDV \HW WR EH UHVHDUFKHG LV WKH LPSDFW RI D QDWLRQ¶V
HFRQRPLF SROLF\ RQ DQWLPLFURELDO FRQVXPSWLRQ DQG WKH
GHYHORSPHQW RI DQWLPLFURELDO UHVLVWDQFH >@ $ QDWLRQ¶V
HFRQRPLF SROLF\ GHWHUPLQHV PDQ\ RXWFRPHV ZLWKLQ WKH
VRFLHWLHV WKH\ LPSDFW RQ LQFOXGLQJ WKDW FRXQWU\¶V LQFRPH
LQHTXDOLW\ ,QFRPH LQHTXDOLW\ LV WKH GLIIHUHQFH LQ LQFRPHV
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EHWZHHQWKRVHZLWKWKHKLJKHVWDQGORZHVWLQFRPHVLQVRFLHW\
,QFRPH LQHTXDOLW\ DW WKH QDWLRQDO OHYHO KDV EHHQ SURSRVHG DV
EHLQJ WKH XQGHUO\LQJ FDXVH RI QXPHURXV XQGHVLUHG RXWFRPHV
LQ GHYHORSHG FRXQWULHV HJ KRPLFLGH UDWHV DQG SDUWLFXODUO\
XQGHVLUHG KHDOWK FDUH RXWFRPHV >@ :LONLQVRQ DQG 3LFNHWW
KDYH VKRZQ WKDW KLJKHU UDWHV RI GLDEHWHV DQG PHQWDO LOOQHVV
LQFOXGLQJ GUXJ DQG DOFRKRO DGGLFWLRQ DUH DVVRFLDWHG ZLWK
KLJKHU OHYHOV RI LQFRPH LQHTXDOLW\ DW WKH QDWLRQDO OHYHO >@
ZLWKLQGHYHORSHGFRXQWULHVGDWDIURPGHYHORSLQJFRXQWULHVDUH
XQDYDLODEOH WR PDNH VLPLODU FRPSDULVRQV 7KLV UDLVHV WKH
TXHVWLRQ RI ZKHWKHU LQFRPH LQHTXDOLW\ LV DVVRFLDWHG ZLWK
LQIHFWLRQUHODWHG KHDOWK FDUH RXWFRPHV VXFK DV DQWLPLFURELDO
UHVLVWDQFH$FDXVDWLYHPHFKDQLVPPLJKWEHIRUH[DPSOHWKDW
ZLWKLQFUHDVHGOHYHOVRIGLVHDVHHJGLDEHWHVWKHUHPD\EHD
FRUUHVSRQGLQJ LQFUHDVH LQ LQIHFWLRQV HJ GLDEHWLF IRRW
LQIHFWLRQV7KLVFRXOGUHVXOWLQPRUHDQWLPLFURELDOSUHVFULELQJLQ
WXUQDVVRFLDWHGZLWKKLJKHUUDWHVRIDQWLPLFURELDOUHVLVWDQFH>@
7KLV VWXG\ WKHUHIRUH LQYHVWLJDWHG WKH DVVRFLDWLRQV EHWZHHQ
LQFRPH LQHTXDOLW\ DQWLPLFURELDO UHVLVWDQFH DQG DQWLPLFURELDO
FRQVXPSWLRQ ZLWKLQ GHYHORSHG FRXQWULHV YLD FDOFXODWLRQ RI
FRUUHODWLRQFRHIILFLHQWVEHWZHHQWKHVHYDULDEOHV
0HWKRGV
,QFRPHLQHTXDOLW\DQWLPLFURELDOUHVLVWDQFHDQGDQWLPLFURELDO
FRQVXPSWLRQ ZHUH FRUUHODWHG ZLWK HDFK RWKHU 7KH DQDO\VHV
ZHUHFRPSOHWHGRQ(XURSHDQFRXQWULHVRYHUDQHLJKW\HDUWLPH
SHULRG
,QFRPHLQHTXDOLW\GDWD
'DWD ZHUH WDNHQ IURP WKH 6WDQGDUGL]HG :RUOG ,QFRPH
,QHTXDOLW\ 'DWDEDVH 6:,,' >@ 7KH 6:,,' SURYLGHV
HVWLPDWHV RI LQFRPH LQHTXDOLW\ ZLWKLQ D FRXQWU\ ZKLFK LV
VXLWDEOH IRU EURDG FURVVQDWLRQDO DQDO\VHV 7KH KLJKHU WKH
6:,,'VFRUHWKHJUHDWHUDFRXQWU\¶VLQFRPHLQHTXDOLW\
$QWLPLFURELDOUHVLVWDQFH
'DWDZHUHWDNHQIURPWKH(XURSHDQ$QWLPLFURELDO5HVLVWDQFH
6XUYHLOODQFH 1HWZRUN ($561HW >@ &RXQWULHV UHSRUW RQ WKH
VXVFHSWLELOLW\ RI LVRODWHV GHULYHG IURP EORRG FXOWXUHV DQG
FHUHEURVSLQDO IOXLGV RQO\ 7KH\ UHSRUW GDWD IRU (QWHURFRFFXV
IDHFDOLV (QWHURFRFFXV IDHFLXP (VFKHULFKLD FROL .OHEVLHOOD
SQHXPRQLDH 3VHXGRPRQDV DHUXJLQRVD 6WDSK\ORFRFFXV
DXUHXVDQG6WUHSWRFRFFXVSQHXPRQLDH
$QWLPLFURELDOFRQVXPSWLRQ
'DWD ZHUH WDNHQ IURP WKH (XURSHDQ 6XUYHLOODQFH RI
$QWLPLFURELDO &RQVXPSWLRQ (6$& JURXS >@ (6$& SURYLGH
GDWD RQ WKH GHILQHG GDLO\ GRVHV ''' RI DQWLELRWLF
FRQVXPSWLRQ SHU LQKDELWDQW SHU  GD\V ',' ''' LV WKH
DVVXPHGDYHUDJHPDLQWHQDQFHGRVHSHUGD\ IRUDGUXJXVHG
IRULWVPDLQLQGLFDWLRQLQDGXOWVDVGHILQHGE\WKH:RUOG+HDOWK
2UJDQL]DWLRQ >@ 7RWDO DQWLPLFURELDO FRQVXPSWLRQ GDWD DOO
DQWLPLFURELDO FODVVHV FRPELQHG IURP RXWSDWLHQWV ZHUH
H[WUDFWHGIRUWKHSHULRGFRQVXPSWLRQGDWDIRU
GDWD ZHUH XQDYDLODEOH ,W ZDV QRW SRVVLEOH WR FRPSDUH D
VSHFLILFDQWLELRWLF¶VFRQVXPSWLRQWRLWVFRUUHODWHGUHVLVWDQFHDV
WKH (6$& GDWD GR QRW FRUUHVSRQG GLUHFWO\ ZLWK WKH ($56QHW
GDWD HJ (6$& UHSRUWV RQ SHQLFLOOLQ FRQVXPSWLRQ EXW QRW RQ
DPLQRSHQLFLOOLQV FRQVXPSWLRQ VSHFLILFDOO\ >@ ,QVXIILFLHQW
KRVSLWDO FRQVXPSWLRQ GDWD IURP WKHVH SHULRGV ZHUH DYDLODEOH
IRUDQDO\VLV
&RXQWU\DQG\HDUVHOHFWLRQ
2QO\(XURSHDQFRXQWULHVZHUHLQFOXGHGLQWKHVWXG\DVRQO\
WKHVHFRXQWULHVKDGFRPSDUDEOHDQWLPLFURELDO UHVLVWDQFHGDWD
&RXQWULHVZHUHVHOHFWHGIURPWKHULFKHVWE\*URVV1DWLRQDO
,QFRPH SHU FDSLWD DW SXUFKDVLQJ SRZHU SDULWLHV LQ 
&RXQWULHV ZLWK D SRSXODWLRQ RI OHVV WKDQ  PLOOLRQ ZHUH
H[FOXGHGWRDYRLGLQFOXVLRQRIWD[KDYHQV>@7KHIROORZLQJ
FRXQWULHV ZHUH WKHUHIRUH LQFOXGHG LQ WKH VWXG\ $XVWULD
%HOJLXP 'HQPDUN )LQODQG )UDQFH *HUPDQ\ *UHHFH
,UHODQG ,WDO\ 1HWKHUODQGV 1RUZD\ 3RUWXJDO 6SDLQ 6ZHGHQ
DQGWKH8QLWHG.LQJGRP'DWDZHUHDQDO\VHGIURP±
DV($56QHWGDWDDUHUHODWLYHO\OLPLWHGEHIRUH
6WDWLVWLFDODQDO\VLV
:LWKLQ HDFK DQWLELRWLF JURXS 6SHDUPDQ¶V UDQN RUGHU
FRUUHODWLRQ FRHIILFLHQW U ZDV FDOFXODWHG SHU \HDU EHWZHHQ
LQFRPH LQHTXDOLW\ 6:,,'DQGSHUFHQWDJH UHVLVWDQFH3RROHG
FRUUHODWLRQV IRU HDFK DQWLELRWLF JURXS ZHUH FDOFXODWHG IURP
LQGLYLGXDO \HDU FRUUHODWLRQV ZLWKLQ WKLV JURXS YLD WKH 6FKPLGW
+XQWHUPHWKRG>@DVZHOODVWKHLUFRQILGHQFHLQWHUYDOV&,V
DQGDQDVVRFLDWHGSYDOXH7KH6FKPLGW+XQWHUPHWKRGXQGHU
HVWLPDWHV WKH FRUUHODWLRQ ZKHQ LW LV JUHDWHU WKDQ  DQG
WKHUHIRUHSURYLGHVDFRQVHUYDWLYHHVWLPDWH:KHUHUYDOXHVDUH
!WKH\DUHFODVVHGDVVWURQJ!PRGHUDWH!ZHDN
DQG  DV QR DVVRFLDWLRQ >@ 7KH &, LV JLYHQ DV D UDQJH RI
YDOXHVZKLFKLVOLNHO\WRFRQWDLQWKHSUREDEOHFRUUHODWLRQLQWKH
JHQHUDO SRSXODWLRQ D &, QRW FRQWDLQLQJ  LQGLFDWHV VXIILFLHQW
HYLGHQFHWKDWWKHUHLVDUHDOFRUUHODWLRQLQWKHGDWD7KHSYDOXH
VWDWHVKRZPXFKZHLJKWRIHYLGHQFHWKHUH LV IRU WKHREVHUYHG
GDWD ZKHQ WKH WUXH FRUUHODWLRQ LQ WKH SRSXODWLRQ LV  WKH
VPDOOHU WKH SYDOXH WKH PRUH OLNHO\ D UHDO FRUUHODWLRQ 7KHVH
PHWKRGVZHUHUHSHDWHGWRSURYLGHSRROHGFRUUHODWLRQVEHWZHHQ
LQFRPH LQHTXDOLW\ DQG DQWLPLFURELDO FRQVXPSWLRQ DQG
DQWLPLFURELDOFRQVXPSWLRQDQGDQWLPLFURELDOUHVLVWDQFH($56
1HWGDWDZDVLQFRPSOHWHQRWHYHU\FRXQWU\UHSRUWHGUHVLVWDQFH
GDWDIRUDOOSDWKRJHQUHVLVWDQFHFRPELQDWLRQVHYHU\\HDURIWKH
VWXG\ 7KHUHIRUH SRROHG FRUUHODWLRQV RI DQWLPLFURELDO
FRQVXPSWLRQ DQG DQWLPLFURELDO UHVLVWDQFH ZHUH FDOFXODWHG IRU
WKHVXEVHWLQZKLFKWKHVHGDWDZHUHDYDLODEOH
6FDWWHU SORWV RI UHVLVWDQFH YV LQFRPH LQHTXDOLW\ E\ FRXQWU\
DQG \HDU ZHUH FUHDWHG IRU D VHOHFWLRQ RI WKH DQWLPLFURELDO
UHVLVWDQFHDQGLQFRPHLQHTXDOLW\FRUUHODWLRQVZLWKOLQHVRIEHVW
ILWJLYHQSHU\HDU'DWDZHUHLQLWLDOO\FRPSLOHGXVLQJ0LFURVRIW
([FHO DQG ZHUH DQDO\VHG XVLQJ 6WDWD,& YHUVLRQ  DQG
6WDWV'LUHFWYHUVLRQ*UDSKVZHUHFUHDWHGLQ6WDWD,&YHUVLRQ

5HVXOWV
&RUUHODWLRQV EHWZHHQ LQFRPH LQHTXDOLW\ DQWLPLFURELDO
UHVLVWDQFH DQG DQWLPLFURELDO FRQVXPSWLRQ ZLWKLQ (XURSHDQ
FRXQWULHVDUHJLYHQEHORZDQGLQ7DEOHVDQG
,QFRPH,QHTXDOLW\DQG$QWLPLFURELDO5HVLVWDQFH
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,QFRPHLQHTXDOLW\DQG(QWHURFRFFDOUHVLVWDQFH
( IDHFDOLV UHVLVWDQFH WR DPLQRSHQLFLOOLQV ZDV PRGHUDWHO\
DVVRFLDWHG ZLWK LQFRPH LQHTXDOLW\ U   FRQILGHQFH
LQWHUYDO&,WR,WZDVDOVRPRGHUDWHO\DVVRFLDWHGZLWK
YDQFRP\FLQUHVLVWDQFH WR)LJXUHDQGKLJK
OHYHO JHQWDPLFLQ UHVLVWDQFH   WR  ( IDHFLXP
YDQFRP\FLQUHVLVWDQFHZDVPRGHUDWHO\DVVRFLDWHGZLWKLQFRPH
LQHTXDOLW\   WR  ( IDHFLXP UHVLVWDQFH WR KLJK
OHYHO JHQWDPLFLQ DQG DPLQRSHQLFLOOLQV ZDV ZHDNO\ DVVRFLDWHG
ZLWK LQFRPH LQHTXDOLW\   WR  DQG   WR
UHVSHFWLYHO\
,QFRPHLQHTXDOLW\DQG(FROLUHVLVWDQFH
( FROL UHVLVWDQFH WR DPLQRJO\FRVLGHV ZDV VWURQJO\
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DXUHXV ULIDPSLFLQ UHVLVWDQFH ZDV PRGHUDWHO\ DVVRFLDWHG ZLWK
LQFRPHLQHTXDOLW\WR
,QFRPHLQHTXDOLW\DQG6SQHXRPRQLDH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,QFRPHLQHTXDOLW\DQGDQWLPLFURELDOFRQVXPSWLRQ
$QWLPLFURELDO FRQVXPSWLRQ LQ RXWSDWLHQWV PHDVXUHG E\
'HILQHG 'DLO\ 'RVHV SHU  LQKDELWDQWV SHU GD\ ',' ZDV
ZHDNO\DVVRFLDWHGZLWKLQFRPHLQHTXDOLW\U &,
WR
$QWLPLFURELDOFRQVXPSWLRQDQGDQWLPLFURELDO
UHVLVWDQFH
7RWDODQWLPLFURELDOFRQVXPSWLRQLQRXWSDWLHQWVPHDVXUHGE\
'HILQHG'DLO\'RVHVSHU LQKDELWDQWVSHUGD\ ','ZDV
VWURQJO\ DVVRFLDWHG ZLWK UHVLVWDQFH LQ WKH IROORZLQJ VSHFLHV
UHVLVWDQFH SDLULQJV . SQHXPRQLDHDPLQRJO\FRVLGHV U 
&,  WR  . SQHXPRQLDHWKLUG JHQHUDWLRQ
FHSKDORVSRULQV   WR 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SDLULQJV DQDO\VHG ZHUH ZHDNO\ RU PRGHUDWHO\ DVVRFLDWHG ZLWK
DQWLPLFURELDO FRQVXPSWLRQ H[FHSW IRU ( IDHFLXP
DPLQRSHQLFLOOLQV ZKLFK ZDV QRW DVVRFLDWHG ZLWK DQWLPLFURELDO
FRQVXPSWLRQWR7DEOH
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6WUHQJWKV RI WKH GDWD DQDO\VHG LQ WKLV VWXG\ LQFOXGH
UHVLVWDQFHGDWDDQWLPLFURELDOFRQVXPSWLRQGDWDDQGLQHTXDOLW\
GDWDEHLQJFROOHFWHGE\VLQJOHVRXUFHV($561HW(6$&DQG
6:,,' DQG WKHUH EHLQJ QR VHOHFWLRQ ELDV LQ WKLV VWXG\ DV DOO
($56QHWGDWDZHUHDQDO\VHG/LPLWDWLRQVRIWKHGDWDDUHWKH
GDWD LVRQO\ IURPGHYHORSHGFRXQWULHVZLWKLQ(XURSHDQGGDWD
DUH HVWLPDWHV RQO\ 7KH DQWLPLFURELDO FRQVXPSWLRQ GDWD XVHG
FRQVLVWHG RI WRWDO RXWSDWLHQW DQWLELRWLF GDWD DOO FODVVHV
FRPELQHG DQG WKLV VWXG\ ORRNV DW LQKRVSLWDO EDFWHULDO
UHVLVWDQFHWRVSHFLILFDQWLEDFWHULDOV,WKDVWKRXJKEHHQVKRZQ
WKDW RXWSDWLHQW DQWLELRWLF FRQVXPSWLRQ LV FRUUHODWHG ZLWK LQ
SDWLHQW DQWLELRWLF FRQVXPSWLRQ >@ DQG DQWLPLFURELDO
FRQVXPSWLRQ IRU D VSHFLILF DQWLPLFURELDO KDV EHHQ UHODWHG WR
UHVLVWDQFH WR WKDW DQWLPLFURELDO LQ SUHYLRXV VWXGLHV >@ 7KH
FRUUHODWLRQV EHWZHHQ LQFRPH LQHTXDOLW\ DQG DQWLPLFURELDO
UHVLVWDQFH VHHQ DFURVV DOO SDWKRJHQV VWXGLHG Q  DQG DOO
DQWLPLFURELDOVQ DUHQRWLQGHSHQGHQWRIHDFKRWKHULQDOO
FDVHV7KLVLVSULQFLSDOO\DQLVVXHLQ(FROLDQG.SQHXPRQLDH
GXH WR SODVPLGPHGLDWHG UHVLVWDQFH ZLWK SODVPLGV FDUU\LQJ
UHVLVWDQFHWRPRUHWKDQRQHDQWLPLFURELDOFODVV>@
2QO\FRUUHODWLRQVDUHUHSRUWHGLQWKLVVWXG\DQGWKHUHIRUHQR
FDXVDOLW\ FDQ EH SURYHQ ,QYHVWLJDWLQJ LI FDXVDOLW\ LV SUHVHQW
EHWZHHQ LQHTXDOLW\ DQG UHVLVWDQFH LV QRW SRVVLEOH JLYHQ WKH
GDWD RQO\ DOORZV XV WR FDOFXODWH FRUUHODWLRQV WKRXJK WKHVH
FRUUHODWLRQV UHSRUWHG DUH FRQVLVWHQW ZLWK RXU K\SRWKHVLV ,W LV
LPSRUWDQW WR FRQVLGHU LI ELRORJLFDOO\ SODXVLEOH FDXVDO
PHFKDQLVPVVXSSRUW WKHFRUUHODWLRQV$QWLPLFURELDO UHVLVWDQFH
UDWHV FDQ EH LQFUHDVHG LQ WZR ZD\V )LUVWO\ H[SRVXUH WR
DQWLPLFURELDOV FDQ FUHDWH UHVLVWDQFH GH QRYR DQG VHOHFW RXW
UHVLVWDQW VWUDLQV 6HFRQGO\ WUDQVPLVVLRQ RI DQWLPLFURELDOO\
UHVLVWDQWEDFWHULDFDQRFFXU7KHDVVRFLDWLRQVEHWZHHQLQFRPH
LQHTXDOLW\ DQG DQWLPLFURELDO FRQVXPSWLRQ DQG EHWZHHQ
DQWLPLFURELDO FRQVXPSWLRQ DQG DQWLPLFURELDO UHVLVWDQFH
VXSSRUW WKH IRUPHU PHFKDQLVP ,Q WKH FDVH RI ( IDHFLXP
DPLQRSHQLFLOOLQ UHVLVWDQFH ZKHUH WKHUH LV QR FRUUHODWLRQ
EHWZHHQ FRQVXPSWLRQ DQG UHVLVWDQFH DV ZRXOG EH H[SHFWHG
WKHUH ZDV VWLOO D FRUUHODWLRQ DOEHLW ZHDN EHWZHHQ LQFRPH
LQHTXDOLW\DQGDQWLPLFURELDOUHVLVWDQFH7KLVZRXOGVXSSRUWWKH
ODWWHU PHFKDQLVP LH WKDW LQFRPH LQHTXDOLW\ LV LQYROYHG LQ
UHVLVWDQFHWKURXJKWUDQVPLVVLRQRI UHVLVWDQWEDFWHULDDOWKRXJK
QR PHGLDWLQJ IDFWRU DQDORJRXV WR DQWLPLFURELDO FRQVXPSWLRQ
KDVEHHQLGHQWLILHG
7R VXSSRUW FDXVDOLW\ EHWZHHQ LQHTXDOLW\ DQG FRQVXPSWLRQ
PHGLDWLQJ IDFWRUV DUH QHHGHG RI ZKLFK WKHUH DUH PDQ\
SRVVLELOLWLHV )RU H[DPSOH LQFUHDVHG LQFRPH LQHTXDOLW\ LV
DVVRFLDWHGZLWKKLJKHU%RG\0DVV,QGH[%0,>@+LJKHU%0,V
)LJXUH,QFRPHLQHTXDOLW\FRUUHODWHGZLWKYDQFRP\FLQUHVLVWDQFHLQ(QWHURFRFFXVIDHFDOLV
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DUHDVVRFLDWHGZLWKFRPRUELGLWLHVVXFKDVGLDEHWHVUHVXOWLQJLQ
KLJKHU UDWHV RI VNLQ LQIHFWLRQV FDXVHG E\ 6 DXUHXV DQG
XULQDU\ WUDFW LQIHFWLRQV FDXVHG E\ ( FROL >@ &R
PRUELGLWLHV HJ REHVLW\ FRXOG WKHRUHWLFDOO\ UHVXOW LQ PRUH
VHYHUHLQIHFWLRQV+RZHYHUWKHUHLVHYLGHQFHWKDWDQWLPLFURELDO
FRQVXPSWLRQ YDULHV LQGHSHQGHQWO\ RI LQIHFWLRQ VHYHULW\ >@
*LYHQ WKLV WKHUH FRXOG EH IDFWRUV QRW UHODWHG WR VHYHULW\ WKDW
LQFRPH LQHTXDOLW\ LPSDFWV XSRQ ZKLFK DIIHFW DQWLELRWLF
FRQVXPSWLRQ )RU H[DPSOH LQFUHDVHG LQFRPH LQHTXDOLW\ LV
DVVRFLDWHG ZLWK ORZHU OHYHOV RI HGXFDWLRQ DQG ORZHU
HGXFDWLRQDO OHYHOV KDYH EHHQ DVVRFLDWHG ZLWK KLJKHU UDWHV RI
DQWLPLFURELDO FRQVXPSWLRQ >@ $ GHILQHG GRVH RI DQ
DQWLELRWLF PD\ DOVR UHVXOW LQ YDU\LQJ ULVNV RI GHYHORSLQJ
DQWLELRWLF UHVLVWDQFH LQ GLIIHUHQW FRXQWULHV )RU H[DPSOH
SDWLHQWVZLWKKLJKHU%0,VKDYH ORZHUDQWLELRWLFFRQFHQWUDWLRQV
LQWKHERG\7KHVHORZHUFRQFHQWUDWLRQVKDYHEHHQLPSOLFDWHG
LQ WKH GHYHORSPHQW RI DQWLELRWLF UHVLVWDQFH VXEWKHUDSHXWLF
GUXJ FRQFHQWUDWLRQV IDLOLQJ WR SUHYHQW WKH HPHUJHQFH RI
UHVLVWDQW EDFWHULD >@ ,QFRPH LQHTXDOLW\ LV DOVR FRUUHODWHG
ZLWKIDFWRUVOLNHO\WRUHVXOWLQDQLQFUHDVHGWUDQVPLVVLRQRIGUXJ
UHVLVWDQFH HJ LPSULVRQPHQW LV DVVRFLDWHG ZLWK FRPPXQLW\
DVVRFLDWHG056$ DQG 0XOWL'UXJ 5HVLVWDQW 0\FREDFWHULXP
WXEHUFXORVLV>@
$VVXPLQJ WKHUH LV FDXVDOLW\ EHWZHHQ LQFRPH LQHTXDOLW\ DQG
DQWLPLFURELDO UHVLVWDQFH WKH PHGLDWLQJ IDFWRU ZKLFK VHHPV
OLNHO\ WR EH PRVW LPSRUWDQW LV FRQVLGHUHG WR EH DQWLPLFURELDO
FRQVXPSWLRQ $ VLPSOH WULDQJXODU PRGHO EHWZHHQ LQHTXDOLW\
FRQVXPSWLRQUHVLVWDQFH PD\ QRW WKRXJK UHIOHFW UHDOLW\ $V
DOUHDG\GHPRQVWUDWHG(IDHFLXPUHVLVWDQFHLVFRUUHODWHGZLWK
LQHTXDOLW\ HYHQ WKRXJK FRQVXPSWLRQ DQG UHVLVWDQFH DQG QRW
FRUUHODWHG IRU WKLV DQWLELRWLF &RQVLGHUDWLRQ RI WKH UHODWLYH
VWUHQJWKVRIWKHFRUUHODWLRQVDOVRFKDOOHQJHVWKLVVLPSOHPRGHO
7KH FRUUHODWLRQV EHWZHHQ LQFRPH LQHTXDOLW\ DQG DQWLPLFURELDO
UHVLVWDQFH DUH VWURQJHVW IRU 6 DXUHXV DQG ( FROL %XW WKH
VWURQJHVWUHODWLRQVKLSVEHWZHHQDQWLPLFURELDOFRQVXPSWLRQDQG
DQWLPLFURELDOUHVLVWDQFHDUHVWURQJHVWLQ.SQHXPRQLDHDQG3
DHUXJLQRVD ,QHTXDOLW\ LV OLNHO\ WR DFW GLIIHUHQWO\ RQ EDFWHULD
GHSHQGLQJ LI WKH\ DUH PRUH FRPPRQO\ FRPPXQLW\ RU KRVSLWDO
SDWKRJHQV IRUH[DPSOH6DXUHXVDQG(FROLDUHFRQVLGHUHG
FRPPRQ FRPPXQLW\ SDWKRJHQV ZKHQ FRPSDUHG WR .
SQHXPRQLDH DQG 3 DHUXJLQRVD $OVR FRQVXPSWLRQ DIIHFWV
GLIIHUHQWEDFWHULDGLIIHUHQWO\)RUH[DPSOH.OHEVLHOODVSSPRUH
HDVLO\ GHYHORS FHSKDORVSRULQ UHVLVWDQFH FRPSDUHG WR ( FROL
GXHWRWKHLUFKURPRVRPDOFDUULDJHRI%ODFWDPDVHV>@
:HDN FRUUHODWLRQV EHWZHHQ LQHTXDOLW\ DQG UHVLVWDQFH ZHUH
LGHQWLILHG IRU VRPH SDWKRJHQDQWLPLFURELDO SDLULQJV 7KH ZHDN
)LJXUH,QFRPHLQHTXDOLW\FRUUHODWHGZLWKWKLUGJHQHUDWLRQFHSKDORVSRULQUHVLVWDQFHLQ(VFKHULFKLDFROL
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DVVRFLDWLRQEHWZHHQDPLQRSHQLFLOOLQDQWLPLFURELDOUHVLVWDQFHLQ
( IDHFLXP ZLWK LQFRPH LQHTXDOLW\ FRXOG EH H[SHFWHG DV (
IDHFLXP LV FRPPRQO\ UHVLVWDQW WR DPLQRSHQLFLOOLQV >@
ZKHUHDV DOO RWKHU VSHFLHV DUH W\SLFDOO\ VXVFHSWLEOH WR WKH
DQWLELRWLFV WKH\ DUH WHVWHG DJDLQVW 6 SQHXPRQLDH UHVLVWDQFH
KDV EHHQ DIIHFWHG E\ WKH LQWURGXFWLRQ RI 6 SQHXPRQLDH
YDFFLQDWLRQFDXVLQJD UHSODFHPHQWRIDQWLPLFURELDO UHVLVWDQFH
VHURW\SHVRI6SQHXPRQLDH>@7KLVYDFFLQHHIIHFWPD\KDYH
DWWHQXDWHG OLQNV EHWZHHQ 6 SQHXPRQLDH UHVLVWDQFH DQG
LQFRPHLQHTXDOLW\WKRXJKQRGDWDVXSSRUWWKLVVXJJHVWLRQ)RU
FDUEDSHQHPVWKHUHPD\EHWHPSRUDOHIIHFWVSUHVHQWDVWKHVH
DUHWKHPRVWUHFHQWO\LQWURGXFHGFODVVRIDQWLELRWLFVVWXGLHG
7KHDVVRFLDWLRQVGHVFULEHGKHUHGRQRWWHOOXVKRZLQFUHDVHG
OHYHOV RI UHVLVWDQFH DUH GLVWULEXWHG ZLWKLQ SRSXODWLRQV DV WKH\
DUH EDVHG RQ SRSXODWLRQ VWDWLVWLFV 7KDW LV WR VXJJHVW WKHVH
GDWDDOORZXVWRVD\LIUHVLVWDQFHLVPRUHFRPPRQLQWKHULFKRU
SRRU LV QRW SRVVLEOH 7R GR VR ZRXOG EH WR PDNH D VWDWLVWLFDO
LQIHUHQFH HUURU NQRZQ DV WKH ³HFRORJLFDO IDOODF\´ 7KH
HFRORJLFDOIDOODF\RFFXUVZKHQVWDWLVWLFDOGDWDFROOHFWHGDERXWD
JURXS LV LQFRUUHFWO\XVHG WRPDNH LQIHUHQFHVDERXW WKHQDWXUH
RI LQGLYLGXDOV HJ ULFK RU SRRU 7KHUH LV VRPH HYLGHQFH
DYDLODEOHRQZKRPD\EHDIIHFWHGZLWKLQWKHSRSXODWLRQ,WPD\
EH WKDW WKH UHODWLYHO\ SRRU ZLWKLQ D VRFLHW\ VXIIHU PRVW IURP
LQFUHDVHG DQWLPLFURELDO UHVLVWDQFH DV WKHLU LQFUHDVHG UDWHV RI
GLVHDVH HJ GLDEHWHV PDNH WKHP SURQH WR PRUH LQIHFWLRQV
>@ +RZHYHU ZLWKLQ OHVV HTXDO VRFLHWLHV WKH ULFK VXIIHU
LQFUHDVHG UDWHV RI GLVHDVH FRPSDUHG WR WKH ULFK ZLWKLQ PRUH
HTXDOVRFLHWLHV>@7KHUHIRUHDVLQFRPHLQHTXDOLW\LQFUHDVHV
WKHULFKPD\KDYHUHODWLYHO\KLJKUDWHVRIDQWLELRWLFUHVLVWDQFH
7KLVDVVRFLDWLRQKDVLQIDFWEHHQVKRZQLQDQXPEHURIVWXGLHV
,Q WKH 86$ KRXVHKROGV ZLWK KLJKHU PHGLDQ LQFRPHV KDG
KLJKHU UDWHV RI LQIHFWLRQ ZLWK SHQLFLOOLQ QRQVXVFHSWLEOH
SQHXPRFRFFL 3163 >@ ,Q 6ZHGHQ 3163 KDYH EHHQ
SRVLWLYHO\FRUUHODWHGZLWKDQWLELRWLFSUHVFULELQJZKLFKKDVEHHQ
SRVLWLYHO\ FRUUHODWHG ZLWK SHU FDSLWD LQFRPH >@ ,Q WKH 86$
VWXG\ PRVW GLVHDVH ZDV VHHQ LQ WKH UHODWLYHO\ SRRU EXW
UHVLVWDQFH ZDV KLJKHU LQ WKH UHODWLYHO\ ULFK ,W LV OLNHO\ WKDW
DFFHVVWRKHDOWKFDUHDVZHOODVWKHSUHVHQFHRIDQLQIHFWLRQLV
LPSRUWDQW LQ WKH ULVN RI DQWLPLFURELDO UHVLVWDQFH D VWXG\ LQ
,UHODQG VKRZHG SDWLHQWV WUHDWHG SULYDWHO\ ZHUH SUHVFULEHG
DQWLELRWLFV PRUH RIWHQ WKDQ WKRVH WUHDWHG E\ WKH SXEOLF KHDOWK
V\VWHP>@
7KH DVVRFLDWLRQV EHWZHHQ LQFRPH LQHTXDOLW\ DQG
DQWLPLFURELDOUHVLVWDQFHVKRXOGEHFRQVLGHUHGLQWKHFRQWH[WRI
RWKHU IDFWRUV ZKLFK LPSDFW RQ DQWLPLFURELDO UHVLVWDQFH HJ
FXOWXUH DQG SUDFWLFHV RI SUHVFULEHUV DQG WKH SXEOLF LQIHFWLRQ
)LJXUH,QFRPHLQHTXDOLW\FRUUHODWHGZLWKTXLQRORQHUHVLVWDQFHLQ.OHEVLHOODSQHXPRQLDH
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FRQWURO SUDFWLFHV LQWHQVLW\ RI PLJUDWLRQ DQG SUDFWLFHV RI
DQWLELRWLF XVH LQ WKH DJULFXOWXUDO VHFWRU >±@ 7KHVH IDFWRUV
PD\EHLQGHSHQGHQWO\DVVRFLDWHGZLWKDQWLPLFURELDOUHVLVWDQFH
DQG SRWHQWLDOO\ LQFRPH LQHTXDOLW\ WKHUHIRUH SRVVLEOH
FRQIRXQGLQJE\ LQFRPHLQHTXDOLW\VKRXOGDOZD\VEHWDNHQLQWR
DFFRXQW LQ IXUWKHU DQWLELRWLF UHVLVWDQFH UHVHDUFK ,W LV OLNHO\
WKHUH LV D FRQWULEXWLRQ IURP QXPHURXV IDFWRUV WR D FRXQWU\¶V
RYHUDOO OHYHO RI DQWLPLFURELDO UHVLVWDQFH DQG WKDW LQFRPH
LQHTXDOLW\LIFDXVDOLW\H[LVWVLVRQHRIWKHVHIDFWRUV
%HIRUH XQGHUWDNLQJ WKLV VWXG\ FRUUHODWLRQV EHWZHHQ LQFRPH
LQHTXDOLW\DQGDQWLPLFURELDOUHVLVWDQFHKDGQRWEHHQTXDQWLILHG
7KLV HYLGHQFH IRU D SRVLWLYH DVVRFLDWLRQ RI LQFRPH LQHTXDOLW\
DQG DQWLPLFURELDO UHVLVWDQFH SURYLGHV WKH EHVW LQIRUPDWLRQ
DYDLODEOHDWSUHVHQWZLWKZKLFKWRFRQVLGHULILQFUHDVLQJLQFRPH
LQHTXDOLW\ LQ GHYHORSHG FRXQWULHV GRHV LQFUHDVH DQWLPLFURELDO
UHVLVWDQFHWKLVVKRXOGEHFRQVLGHUHGE\WKRVHUHVHDUFKLQJZK\
VRPH FRXQWULHV DUH EHWWHU DW SUHYHQWLQJ DQG FRQWUROOLQJ WKH
HPHUJHQFH RI DQWLPLFURELDO UHVLVWDQFH 7R LQYHVWLJDWH WKHVH
DVVRFLDWLRQV IXUWKHU UHTXLUHV PRUH GDWD DQG WKHVH PD\ FRPH
IURP WZR DUHDV )LUVWO\ LW PD\ EH SRVVLEOH WR HQFRXUDJH
DJHQFLHVRXWVLGH(XURSH WRFROOHFWGDWDFRPSDUDEOH WR WKDWRI
WKH($56QHWHJ&HQWHUVIRU'LVHDVH&RQWURO86$FRXOG
FRPSOHWH VWDWHEDVHG VXUYHLOODQFH 6HFRQGO\ LW PD\ DOVR EH
SRVVLEOH WR PRQLWRU KRZ WKH FRUUHODWLRQ EHWZHHQ LQFRPH
LQHTXDOLW\ DQG DQWLPLFURELDO UHVLVWDQFH FKDQJHV WHPSRUDOO\
ZLWKLQDFRXQWU\
,W LV LPSRUWDQW IRU D FRXQWU\ WR NQRZ ZKDW WR FRQVLGHU D
QRUPDO OHYHO RI UHVLVWDQFH DQG XVLQJ LQFRPH LQHTXDOLW\
FRUUHODWLRQVPD\DOORZ WKLV WREHDFKLHYHG.QRZLQJH[SHFWHG
UHVLVWDQFHUDWHVLVLPSRUWDQWDVRUJDQLVDWLRQDOUHIRUPVPD\EH
FDUULHG RXW EDVHG RQ FUXGH UDWHV ZLWKRXW FRQVLGHUDWLRQ RI
H[SHFWHGUDWHV,QWKH8.IRUH[DPSOHUHIRUPVWRWKH1DWLRQDO
+HDOWK 6HUYLFH 1+6 KDYH EHHQ LQWURGXFHG RQH RI WKH
MXVWLILFDWLRQVEHLQJWKDWWKH8.KDGDKLJKHULQFLGHQFHRI056$
WKDQ WKH (XURSHDQ DYHUDJH >@ ,I UHVLVWDQFH DQG LQHTXDOLW\
DUH FDXVDOO\ UHODWHG WKHQ WKH 8. KDG 056$ UDWHV FRQVLVWHQW
ZLWK LWV OHYHORI LQFRPH LQHTXDOLW\DQG LWZRXOGEH LQFRUUHFW WR
FLWHSDVW8.056$UDWHVLQVXSSRUWRIUHIRUPVWRWKH8.V1+6
>@
,Q VXPPDU\ LQFRPH LQHTXDOLW\ LQ GHYHORSHG (XURSHDQ
FRXQWULHV LV DVVRFLDWHG ZLWK DQWLPLFURELDO UHVLVWDQFH 7KHVH
DVVRFLDWLRQVDUHFRQVLVWHQWZLWKDEHOLHIWKDWPRGLI\LQJLQFRPH
LQHTXDOLW\ ZLWKLQ D QDWLRQ PD\ EH DQ HIIHFWLYH SXEOLF KHDOWK
LQWHUYHQWLRQWRUHGXFHDQWLPLFURELDOUHVLVWDQFHUDWHV
)LJXUH,QFRPHLQHTXDOLW\FRUUHODWHGZLWKPHWKLFLOOLQUHVLVWDQFHLQ6WDSK\ORFRFFXVDXUHXV
GRLMRXUQDOSRQHJ
,QFRPH,QHTXDOLW\DQG$QWLPLFURELDO5HVLVWDQFH
3/2621(_ZZZSORVRQHRUJ  $XJXVW_9ROXPH_,VVXH_H
$XWKRU&RQWULEXWLRQV
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$.3HUIRUPHG WKH
H[SHULPHQWV $. $+ $QDO\]HG WKH GDWD $. $+ &RQWULEXWHG
UHDJHQWVPDWHULDOVDQDO\VLV WRROV $N $+ :URWH WKH
PDQXVFULSW$.$+
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